Canopy-forming macroalgae create a specific surrounding habitat (the matrix) with their own harvesting. We experimentally examined in situ the effect of harvesting on targeted 13 commercial species, and how these potential impacts might vary in relation to its associated 14 matrix. We found that patterns of recovery following the harvesting disturbance were variable 15 and matrix specific, suggesting that local factors and surrounding habitats characteristics 
Introduction

33
Intertidal macroalgae are commonly recognized as foundation species that have an important 34 effect on community structure by creating habitats and modifying environmental conditions, 
52
The existence of a current global decline in rocky shore habitat-forming macroalgae from a 53 wide range of stressors has been broadly documented (e.g. Airoldi et al. 2008; Halpern et al. 54 2007). Intertidal macroalgae are harvested worldwide for human consumption, alginate 55 production, cosmetic and pharmaceutical industries, agricultural supply, or potentially biofuel.
56
As the demand has intensified in recent decades and will most certainly continue to expand, 57 assessing the harvesting impact is of major importance to define the potential consequences of 58 disturbances to critical ecosystem functions (e.g. primary productivity).
59
In this context, we ask (1) whether harvesting has significant impacts on the targeted species, 60 and (2) how these potential impacts might vary in relation to the targeted species and its 
Materials and methods
74
Study area and studied species 75 This study was performed in 2011 in Brittany, the French region in which commercial 76 seaweed harvesting is the most important. Seven study locations, where macroalgae are 77 commonly harvested were selected on the coast between Bloscon (48°N43'30.59", 78 3°W58'05.75") and Landunvez (48°N31'51.10", 4°W45'56.92"). These locations are 79 dominated by hard substratum, they differ, however, in terms of geomorphology, habitat 80 structure (heterogeneity), and exposition to wave action. They were mainly chosen for large 81 seaweed standing crop and accessibility.
82
In each location, the targeted species were making up the canopy on the study site and were 83 considerably larger than the other members of the algal assemblage, forming an extensive 84 layer above them: Chondrus crispus at location 1, Fucus serratus at location 2, Palmaria 85 palmata at location 3 (epiphytic on a F. serratus canopy), Porphyra linearis at location 4,
86
Porphyra umbilicalis at location 5, P. palmata at location 6 (epilithic), and Himanthalia 87 elongata at location 7. It is important to note that at location 1, the dominant canopy was a 88 mixture of small canopy species C. crispus and Mastocarpus stellatus that could not be 89 harvested separately.
90
Matrices
91
Here we defined 3 types of matrices (derived from T0 sampling) with their representatives We examined biological responses to the harvesting disturbance for four compound measures 153 of community structure (i.e., canopy cover index, algal taxonomic diversity, animal 154 taxonomic diversity, and total animal abundance). We also examined multivariate differences 155 in assemblage structure of the animal community associated with the matrices, using the same index of the targeted species between the control and the impact sites were maintained up to 9 172 months after the disturbance event (Fig. 1a) . The cover index of the targeted species Table 1 ). Note that one month after the initial harvest of P. linearis, sand 178 started to silt the study site, reaching a thickness of 1.5 m seven months after the start of the 179 study. After the sand was removed, the initial patchy distribution of P. linearis was replaced 180 by a P. linearis bloom with a cover of 100% (see Stagnol et al. 2013 ).
181
Effects of loss of canopy on community structure associated with the dominant-canopy forming species of the matrix C.
204
Harvesting of canopy has significantly affected the benthic macrofauna assemblages 205 associated with the species of matrix A three months after the disturbance event (Table 2) associated with the species of matrix C three months after the disturbance event (Table 2) .
215
These differences were mostly the results of a lesser occurrence of the gastropods Nucella 216 lapillus and G. pennanti on the impact sites (SIMPER routine, Primer).
217
Variation in relation to the targeted species and its associated matrix The impact of harvesting was not clearly witnessed for the communities associated with P. Besides, the natural variability that occurred on the P. umbilicalis site at T9, in the form of a 246 significant sand burial of the site, affected both control and impact plots (C2C9 and C2I9).
247
On the other hand, communities associated with F. serratus (A1), H. elongata (A2), P. 
279
The three matrices in our study demonstrated strikingly different patterns of recovery was strongly affected up to 9 months after the disturbance event for both species, the 285 cascading effects triggered by the canopy loss strongly diverged between the two species.
286
Indeed, our study showed a significant decrease of the animal diversity and abundance 287 associated with F. serratus up to 9 months after the harvesting, followed by a significant 288 increase in algal diversity. On the other hand, the only cascading effect observed after the 289 harvesting of H. elongata was a decrease in the animal diversity 3 months after the initial 290 disturbance. The main explanation is that F. serratus forms a perennial canopy while H. 
368
There are environmental dynamics that occur and also need to be approached. These are storm should also be an important step to devise sensible and efficient policies for conservation and 385 management.
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